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Description 

The present invention relates to a laundry dryer 
having a filter inserted in a duct for the circulation 
of heated drying air, and a monitoring device for 
detecting the operative condition of said filter. 

Conventional laundry dryers comprise a blower 
and heater elements for circulating heated air 
through the interior of a drum containing the 
laundry to be dried by way of an air duct. 

Inserted in said air duct is a filter adapted to 
retain lint and possibly present foreign bodies. 
Such filter is provided with monitoring means 
connected to the heater elements and to electric 
motors driving said blower and said drum by 
means of an electric circuit adapted to switch 
between two operative conditions. In the first such 
condition, with the filter functioning properly, this 
circuit supplies all the electric components of the 
machine in a regular manner. In the second such 
condition, with the filter clogged, the speed of the 
circulating heated air is reduced, and the tempera- 
ture interiorly of the drum is increased, with the 
risk of the laundry being singed or burnt. 

There have already been proposed various 
types of filter monitoring devices for detecting the 
latter operative condition and for interrupting the 
current supply to the electric components of the 
machine. A first type of such monitoring device is 
formed by a temperature sensor adapted to detect 
an excessive rise of the air temperature within the 
machine or an overheating condition of the heater 
elements. 

A monitoring device of a second type comprises 
a pneumatic sensor adapted to detect the pressure 
difference of the heated air between the upstream 
and the downstream side of the filter. 

A further monitoring device comprises a 
mechanical sensor responsive to variations of the 
air flow rate downstream of the filter. 

The described monitoring devices thus carry out 
indirect measurements of the operative condition 
of the filter in a laundry dryer, so that, in case of 
failure of other functional components of the 
dryer, they are apt to erroneously indicate mal- 
function of the filter, and are thus not fully reliable 
for the stated purpose. 

Also known are monitoring devices directly 
cooperating with the filter, such devices compris- 
ing for instance an optical sensor for detecting the 
translucency, and thus the degree of clogging, of 
the filter. Also in this case, however, the obtained 
measurements of indicative of the operative con- 
dition of the filter may be erroneous due to the 
accumulation of dust on the optical sensor or to 
drifting of the sensor's adjustment, so that these 
devices are likewise unsuitable for obtaining satis- 
factory and reliable results. 

It is finally to be noted that ail of the described 
monitoring devices are of intricate construction 
and require periodic adjustment. 

It is therefore an object of the present invention 
to provide a filter monitoring device of simple 
construction, which, is reliable in operation and 
avoids the necessity of periodic adjustment. 



These and other objects are attained according 
to the invention in a laundry dryer comprising a 
blower and at least one heater element for circulat- 
ing heated air through the interior of a drum 

5 containing the laundry to be dried by way of an air 
duct including a filter associated with a monitoring 
device connected to said heater element and to 
electric motors of said blower and said drum 
through an electric circuit adapted to switch 

w between two operative conditions. 

In accordance with the invention, a laundry 
dryer of the type indicated above is characterized 
in that said monitoring device comprises at least 
two sensor electrodes disposed in spaced relation- 

15 ship and electrically insulated from one another 
adjacent said filter for measuring the electric 
conductivity of lint progressively accumulating on 
the active filter surface. 
Further characteristics and advantages of the 

20 invention will become evident from the following 
description of exemplary embodiments thereof, 
with reference to the accompanying drawings, 
wherein: 

Fig. 1. shows a diagrammatic cross-sectionai 

25 view of a laundry dryer according to the invention, 
Fig. 2 shows a perspective view of a filter for 
mounting in the laundry dryer of Fig. 1, in a first 
embodiment of the invention and 
Fig. 3 shows a perspective view of a filter 

30 constructed in accordance with a second embodi- 
ment of the invention. 

With reference to Fig. 1, a laundry dryer accord- 
ing to the invention comprises a housing 4 enclos- 
ing a perforated drum 5 for containing the laundry 

35 to be dried, mounted for rotation about its horizon- 
tal axis under the action of an electric motor (not 
shown). In particular, drum 5 is provided with a 
rear portion 6 formed with perforations 7. The 
dryer further comprises a front opening 8 closed 

40 by a door 9 giving access to drum 5 and being 
provided with a perforated interior wall 10. The 
rear side of the dryer is formed with openings 1 1 
for the aspiration of air which is conveyed to the 
interior of drum 5 by way of an inlet duct 12 

45 connected to rear portion 6 of drum 5 and enclos- 
ing at least one electric heater element 13. From 
drum 5 the heated air is exhausted through 
perforated wall 10 and conveyed to an outlet 
opening 1 4 by way of a further air duct 1 5 having a 

so motor-driven blower installed therein. 

In addition, duct 15 is provided with at least one 
filter 17 inserted thereinto through inlet opening 
18 and serving to retain any lint set free by the 
laundry and any foreign matter possibly carried 

55 along in the air stream, and with a device for 
monitoring the operative condition of filter 17. 

As diagrammatically shown in Fig. 2, filter 17 in a 
first embodiment of the invention comprises two 
complementary frames 19 and 20 formed of a 

60 suitable insulating material and enclosing each a 
metallic filtering surface 21, 22 of a fine mesh 
structure. Frames 19 and 20 are hingedly con- 
nected to one another along adjacent edges 23, 24, 
so that the filter can be opened in the manner of a 
' 65 book for cleaning and lint removal. 
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The opposite free edge portions 27, 28 of 
frames 19, 20 are formed with mutually 
engageable means 25, 26 for retaining the two 
frames in a partially closed position, in which they 
form an acute angle between themselves, so as to 
maintain a certain distance between filtering sur- 
faces 21, 22. In this embodiment, the above 
named monitoring device is formed by the two 
filtering surfaces 21, 22 of the filter 17 itself, which 
to this effect additionally perform the function of 
sensory electrodes for detecting the degree of 
clogging of the filter in a manner to be described. 
The thus formed sensor electrodes are eletrically 
insulated from one another by the respective 
frames 19, 20, and connected to the electric circuit 
of the dryer including heater element 13 and the 
electric motors driving drum 5 and blower 16. 

The monitoring device of this embodiment 
basically functions through measurement of the 
varying electric conductivity of the lint accumulat- 
ing between the filtering surfaces of the filter 
during the operation of the dryer, during which 
the filter is traversed by a stream of moist air. 

As the accumulating lint is moist, its fibers act 
as electric conductors, permitting a weak current 
to flow across the sensor electrodes. This current 
may then be measured by means of a conven- 
tional electronic device connected to the sensor 
electrodes and to optical or acoustical signal 
means of any known type. 

The described monitoring device is adjusted so 
as to remain inactive as long as the lint pro- 
gressively accumulating on the filter allows a 
sufficient flow of heated air to pass therethrough 
for ensuring satisfactory drying of the laundry at 
temperatures lying between predetermined 
limits. 

Under these conditions the signalling means is 
not activated, while electric heating element 13 
and the above described motors continue to be 
supplied with current from the program unit of 
the machine (not shown). 

Only when the filter becomes substantially 
clogged with lint, so that the speed of the air flow 
passing through the filter is decreased and the 
laundry within the drum is being dried at exces- 
sive temperatures with the danger of the laundry 
being damaged thereby, the monitoring device is 
activated in the described manner. 

Under this condition the signal means is auto- 
matically activated to indicate to the user that the 
filter is completely clogged, while the heater 
element 13 and the motors are deenergized so as 
to interrupt the operating cycle of the dryer and to 
avoid any damage to the laundry. 

Filter 17 may then be extracted from the dryer, 
thoroughly cleaned of the lint adhering thereto, 
and returned to its position for completing the 
interrupted drying cycle. 

In the modified embodiment of the invention 
shown in Fig. 3, the filter comprises a single frame 
29 formed of a suitable insulating material and 
enclosing a fine-mesh filtering surface 30. 

In this embodiment the sensor electrodes are 
formed as metallic rods 31, 32 transversely 



affixed to filtering surface 30 in spaced positions 
and, if the filter surface 30 is formed of metal or 
another electrically conductive material, with the 
interposition of insulating supports 33 and 34, 

s respectively. 

As in the above described first embodiment, the 
sensor electrodes are connected to the electric 
circuit of the machine so as to indicate the 
operative condition of the filter in a similar 

w manner. Within the scope of the invention it is of 
course possible to design the sensor electrodes in 
any other suitable manner as long as it is ensured 
that they can be effectively short-circuited by an 
accumulation of moist lint so as to be able to 

15 measure the electric conductivity thereof. 

The described monitoring device is of simple 
construction, of convenient use and adapted to 
directly, accurately and reliably detect the oper- 
ative condition of the filter without the necessity 

20 of periodic adjustment and of employing struc- 
turally complicated monitoring devices of the 
types described in the introduction. 

Claims 

25 

1. A laundry dryer comprising a blower (16) and 
at least one heater element (13) for circulating 
heated air through the interior of a drum (5) 
containing laundry to be dried by way of an air 

30 duct including a filter (17) associated with a 
monitoring device connected to said heater 
element (13) and to electric motors of said blower 
(16) and said drum (5) through an electric circuit 
adapted to be switched between two operative 

35 * conditions, characterized in that said monitoring 
device comprises at least two sensor electrodes 
(21, 22) disposed in spaced relationship and 
electrically insulated from one another adjacent 
said filter (17) so as to measure the electric 

40 conductivity of lint progressively accumulating on 
the active filter surface. 

2. A laundry dryer according to claim 1, charac- 
terized in that each said sensor electrode is 
formed by a metallic filtering surface portion (21, 

45 22) of said filter (17) enclosed in a frame (19,-20) of 
an insulating material, said frames (19, 20) being 
hingedly connected to one another along adja- 
cent edges and provided with mutually 
engageable means (25, 26) adjacent their free 

50 edges (27, 28). 

3. A laundry dryer according to claim 1, charac- 
terized in that said sensor electrodes are formed 
as metallic rods (31, 32) affixed in spaced relation- 
ship to only one filtering surface (30) of said filter 

55 with the possible interposition of respective 
insulating supports (33, 34). 

Patentanspruche 

60 1. Waschetrockner mit einem Geblase (16) und 
wenigstens einem Heitzelement (13) zum Umwal- 
zen erwarmter Luft durch den Innenraum einer 
Trommel (5), die zu trocknende Wasche enthalt, 
mittels einer Luftleitung, die ein Filter (17) enthalt, 

65 dem eine uberwachungseinrichtung zugeordnet 
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ist, die mit dem Heizelement (13) und elektrischen 
Motqren des Geblases (16) und der Trommel (5) 
uber eine eiektrische Schaitung verbunden ist, die 
geeignet ist, zwischen zwei Betriebszustanden 
umgeschaltet zu werden, dadurch gekennzeich- 
net, dalS die Oberwachungseinrichtung wenig- 
stens zwei SensoreieJctroden (21, 22) aufweist, die 
in gegenseitigem Abstand und elektrisch isoliert 
voneinander benachbart dem Filter (T7) ange- 
ordnet sind, urn die eiektrische Leitfahigkeit von 
Flusen zu messen, die sich allmahlich auf der 
aktiven Filterfliche ansammeln. 

2. Waschetrockner nach Anspruch 1, dadurch 
gekennzeichnet, da!5 jede Sensorelektrode von 
einem metallischen Rlterfiachenabschnitt (21, 22) 
des Filters (17) gebildet ist der in einem Rahmen 
(19> 20) aus einem isolierenden Material einge- 
schlossen ist, wobei die Rahmen (19, 20) 
schwenkbar aneinander lings benachbarter Ren- 
der befestigt sind und mit in gegenseitigen Ein- 
griff bringbaren Einrichtungen (25, 26) benach- 
bart ihrer freien Rander (27, 28) versehen sind. 

3. Waschetrockner nach Anspruch 1, dadurch 
gekennzeichnet, daR die Sensorelektroden als 
metailische Stabe (31 , 32) ausgebildet sind, die im 
Abstand zueinander an nur einer Filterflache (3) 
des Filters befestigt sind, wobei ggf, jeweils isolie- 
rende Stutzen (33, 34) dazwischen angeordnet 
sind. 

Revendications 
1. Machine & secher le linge comprenant une 



soufflante (16) et au moins un element chauffant 
(13) pour faire circuler de I'air chaud a travers 
I'interieur d'un tambour (5) contenant le linge a 
secher par I'intermediaire d'un conduit d'air 

5 contenant un filtre (17) associe a un dispositif de 
surveillance raccorde a cet element chauffant (13) 
et aux moteurs electriques de la soufflante (16) et 
du tambour (5) par I'intermediaire d'un circuit 
electrique adapte pour etre commute entre deux 

to etats de fonctionnement, caractdrisee en ce que 
ce dispositif de surveillance comprend au moins 
deux Electrodes de detection (21, 22), espacees et 
etectriquement isoiees Tune de I'autre, disposees 
adjacentes au filtre (17) de fagon h mesurer la 

15 conductivity Electrique des peluches qui s'accu- 
mulent progressivement sur la surface active du 
filtre. 

2. Machine a secher le linge selon la revendica- 
tion 1, caracterisee en ce que chaque electrode de 

20 detection est formee par une portion de la surface 
filtrante mEtallique (21, 22) de ce filtre (17) entou- 
rEe par un cadre (19, 20) en un matEriau isolant, 
ces cadres (19, 20) 6tant articules I'un a I'autre le 
long de bords adjacents et comportant des 

25 moyens (25, 26) pouvant cooperer ensemble au 
voisinage de leurs bords libres (27, 28). 

3. Machine & secher le linge selon la revendica- 
tion 1, caractErisee en ce que ces Electrodes de 
detection se presentent sous la forme de tiges 

30 metalliques (31, 32) fixees, a distance I'une de 
I'autre, sur seulement une surface filtrante (30) du 
filtre avec interposition eventuelle de supports 
isolants respectifs (33, 34). 
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